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Effects of dietary copper on the growth|[] development and reproduction of 
Boettcherisca peregrine | Diptera[] Sarcophagidae| | in the parental generation 


and first filial generation 

WU Guo-Xing"[] GAO Xi] YE Gong-Yin"* [] HU Cui'[] CHENG Jia-Aif] 1. Institute of Insect Sciences[] 
Zhejiang UniversityL] Hangzhou 310029[] China[] 2. College of Plant Protection] Yunnan Agricultural 
University[] Kunming 650201[] China[] 

Abstract[] For evaluating the effects of dietary heavy metals on the growth[] development and reproduction of 
the parental generation and first filial generation of flesh fly Boettcherisca peregrind] Diptera[] Sarcophagidael T] 
newly oviposited larvae of the fly were exposed to various administered concentrationd] 200[] 400[] 800[] and 
1 600 pe/el] in the artificial diet until pupation under laboratory conditions|] and some parameters relative to 
the growth[] development and reproduction of the fly were observed and analysed. The results indicated that the 
low dietary Cu'[] 200 ug/g[] significantly enhanced body weight and body length of B. peregrine but had no 
obvious effect on its larval duration[] pupation ration[] pupal duration[] eclosion ratio[] sex ratio[] mating ratio 
and oviposition number[] while higher doses inhibited development and reproduction. Moreover[] with increasing 
of dietary Cu?” concentration[] the body weight of larval] pupa and adult become lightei[] the body length of 
larva and pupa turned shorter] the percentages of pupation[] emergence[] mating and the fecundity were 
reduced[] the duration of larva and pupa stage was prolonged[] and the life span of adult shortened. Howevei[] 
the effect of copper on the sex ratio was not obvious. In contrast[] the growth[] development and reproduction of 
B . peregrine in the first filial generation unexposed to Cu’* were almost not markedly affected in spite of the 
fact that their parental generation had previously been exposed to Cu^*. This suggests that effects of dietary 


copper on the parental generation of B. peregrine will not be transferred to its next generation. In addition[] 
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changes in Cu^* contents of B. peregrine during metamorphosis in both the parental generation and the first 


filial generation were also determined. 


Key words|] Boettcherisca peregrine|] copper{] development[] reproduction[] heavy metal pollution 
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Fig. 1 Effects of dietary copper at different concentrations on body weight and length of Boettcherisca peregrine larvae 
in the parental generatiod] A[] B[] and the first filial generation] CO DO 
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are mean + SD. For the same time of exposure to copper] no significant difference was found among the data with the same lowercase letter at P = 
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Table 1 Effects of dietary copper at different concentrations on the developmental duration of 
Boettcherisca peregrine larvae in the parental generatior] P|] and the first filial generation] F,[] 
cw OO 0 D D D Developmental duration] hO 
Cu2* concentrations 10 1st instar 2[] 2nd instar 3[] 3rd instar 
O ugel P F P F; P Fi 
200 14.28 + 2.02 b 14.28 +2.02 a 26.67 +2.52 € 26.67 +2.52 a 76.00 € 1.00 c 75.67+3.51 a 
400 14.33 + 1.53 b 14.33 +1.53 a 28.33 + 2.52 be 28.33 +2.53 a 78.33 +2.08 c 75.00 +4.58 a 
800 17.67 € 0.58 ab 14.00€ 1.00 a 32.02 + 2.65 b 28.13+1.80a 95.04 + 3.02 b 79.17 3x 2.51 a 
1 600 20.33 +2.52 a 13.20+2.16 a 40.00 + 2.00 a 28.00+1.40 a 115.334 11.85 a 74.62+3.38 a 
Ul ck 14.57+1.69b 13.90+1.15 a 28.67 + 1.53 be 28.67+1.53 a 74.33 € 4.04 c 74.33 +4.04 a 





0DO0ē0000 +000000000000000000 0 P<0.050 Donen DOOOO00 Meo 000000001000200 


The values are mean + SD. In the same column] there are not significant different among the data with the same lowercase letter at P = 0.04] Duncan’ s multiple 


range test[]. P and F, means the parental generation and the first filial generation[] respectively. The same for Table 2. 
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Table 2 Effects of dietary copper at different concentrations on biological characteristics of 











Boettcherisca peregrine pupae in the parental generatior{] P[] and the filial generation] F,[] 








cw* OO un od od u üt 
Cu2* concentrations —— Pupation ratio] %0 Pupal weight] mg fw/pupal] Pupal lengtl[] cm0 Pupal duration] d[] 
velat P F; P F, P F; P F, 
200 97.75 €2.02a 96.38+1.49 a 45.25*2.35a 40.19+0.44a 0.8740.05a 0.8440.04a 10.03+0.31b 10.03+0.31 a 
400 89.004 1.00a 95.63+3.82a 39.52+2.56b 40.27+0.93 a 0.8340.04a 0.8340.04a 10.6741.15b 10.6741.15a 
800 70.67+5.86b 97.5041.91 a 25.5141.61c 39.79€1.07a 0.7040.04b 0.82+0.03a 14.6741.53a 11.834+1.6la 
1 600 20.00+10.0c 94.7542.63 a 15.39+40.18d 39.43+0.91a 0.6740.04b 0.8440.02a 16.0042.65a 12.1741.76a 
OO CK  97.67+2.08a 95.0044.16a 38.13+0.90b 40.33+0.78 a 0.7140.08b 0.8540.03a 9.6740.58b 10.33+1.53 a 





fw O Fresh weighi[][] O The same below. 
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Table 3 Effects of dietary copper at different concentrations on biological characteristics of Boettcherisca peregrine 
adults in the parental generation] P|] and the first filial generation] F,[] 
uüutlu og Q£*[] O Cu?* concentrations] pg/g 
: OU ck 
Parameter Generation 200 400 800 1 600 
O00 Eclosion ratid] %0 P 97.03 +2.62 a 98.02 +0.99 a 88.78 € 4.02 b 64.69+5.45 c 98.02 +0.99 a 
HF 95.69 € 2.07 a 96.35 2.09 a 95.35 3.8a 96.03 +2.65 a 94.67+2.08 a 
OO Sex ratiq] 2: AQ P 1.03 +0.08 a 0.99+0.lla 1.01+0.05 a 1.05+0.15 a 1.01 £0.06 a 
Fi 1.01+0.06 a 0.98 + 0.07 a 0.99+0.07 a 1.03+0.1la 1.05+0.09 a 
LI D D. Mating raid) %0 P 66.67+17.68a 69.44+16.67a 41.67+33.07 be 33.33 2 30.62c 61.11 € 22.05 ab 
Fi 62.20 + 14.29a 64.00+12.94a 65.40+20.63 a 72.00418.15a 67.00 + 21.10 a 
D D D] Oviposition numbef] egg/ $ 0 P 84.10 +8.56 a 78.50+10.28b 48.50+9.71 c 33.80 +5.63 d 74.20 + 12.23 ab 
HF 85.25 € 8.99 ab 82.13€ 7.62 ab 85.88 + 8.79 ab 87.67+7.08 a 76.38 + 12.74 b 
OO Body weigh] mg fw/larva[] m $0 33.25 €2,35 a 29.52 +2.56 b 15.51 € 1.61 c 14.39 £0.18 c 29.13 + 0.90 b 
4 ZO 31.59+0.56a 28.85+2.11b 15.17 £ 1.04 c 13.72 +0.73 c 28.47 +0.64 b 
H +0 31.97 +2.63 a 32.51 +3.13 a 32.29 +1.07 a 30.93 +1.30 a 33.77+1.2a 
HM) SO  30.27+2.83a 28.85+2.lla 30.35+2.07a 27.44+1.47a 29.07 +1.68 a 
OO Longevity) d[] H O —33.323.21a = 32.6746.8l ab 24.6744.51 be 22.00+2.65c 34.00+4.36 a 
Qt 64D 31.07 + 4.32 a 29.84+5.19 a 24.27 +2.75 ab 18.25 +4.03 b 30.76 £4.19 a 
K +0 33.40€2.51a 32.20 +2.59 a 28.40 +5.13 a 29.40+7.67 a 29.00 + 4.42 a 
H SO 26.90+3.64a  28.70:2.65a _27.40+3.80a 25.20+2.75 a 23.20+5.5la 
ODOOUOD0U0 s000MO00000000000000 00000 P < 0.050 Duncan [] O 0 D. 0 U D] CI]. The values are mean + SD. In the 














same row[] there are no significant difference among the data with the same lowercase letter at P = 0.01] Duncan’ s multiple range test[]. 
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Fig. 2 Changes of Cu?* 


concentration in Boettcherisca peregrine during its metamorphosis in the parental generation] AU] and 


the first filial generatior[] B[] after exposure to copper with different concentrations only in the parental generation 
LI~I000 G@2*O0000 120840 50 The larvae on the 1st[] 2nd[] 3rd(] 4th and 5th day after exposure to Qz*[] 
POO O Pupal stage] A1 - A2000 000000 100100150 200 The adults on the 1st{] 5th[] 1Oth[] 15th and 20th day after eclosion. 
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